Such an unhappy state of affairs appears to warrant more serious attention than has hitherto been paid by urological surgeons. A high proportion of successes has been gained by our gynaecological colleagues in the varieties met with in their practice. As a urologist I have been dealing with the problem now for some years.
TYPES OF URINARY INCONTINENCE
A. Essential incontinence. -An active form of involuntary micturition with apparently normal anatomical structure-so-called enuresis.
B. Paradoxical incontinence. A passive form of overflow which occurs in certain forms of urinary retention, notably with obstructing prostate. C. False incontinence.-Such as (1) periodic dribbling occasioned by urgency due to marked vesical or urethral irritability, the " urge incontinence " of Bonney;
(2) involuntary loss of control such as occurs in extreme emotional states, excitement, fright, &c. D. True incontinence. A constant urinary leakage, resulting from a permanent dysfunction or structural defect in the urinary reservoir, or its sphincteric mechanism.
It is only with true incontinence that I wish to deal, and I believe it constitutes one of the major unsolved problems of urology.
There are two main types: I, Congenital; II, Acquired.
Congenital conditions associated with incontinence are: (a.) Local malformations and developmental anomalies such as exstrophy, epispadias, extravesical ureteric orifices, and patent urachus. (b) Malformations of the nervous system as seen in spina bifida. Acquired causes are very numerous, and may be thus grouped (a) Local abnormalities of structure as injury of the sphincters, either at childbirth or from surgery. inconitinence. In tabes we see in the degenerative type the result of destruction, or, in the meningovascular type, the result of irritation of the involved roots. In the meiingovascular type affecting the low cord there is an imbalance between the syvipathetics and parasympathetics. The nerves of sacral origin which control the mechanism of urination, thus irritated, give rise to frequency or incontinence, according to the degree of involvement. On the other hand, if the low cord is destroyed with the sympathetics in control, a paradoxical incontinence will eventually result. This does not develop to the fullest extent immediately, but passes through a stage of bladder-wall decompensation, during which time we have the same night loss, and a somewhat siinilar day frequency, to that seen early in the meningovascular tyrpe. Spinal cord tumours, according to their location, may cause various types of incontinence. There are two types of incontinent bladder probably due to an autonomic nerve imnbalance, which usually pass undiagnosed. First, that type where the intravesical pressure is low and the capacity is large. Bar obstruction at bladder neck should be sought for, and if found, endoscopic resection will often cure. Incontinence here is rather paradoxical in character. Secondly, the type often seen in precocious girls who suffer from incontinence at night ; here there is a normal capacity but high intravesical pressure.
Anatomy of the Sphincteric MHechanism Controlling Urination The internal sphincter, unlike the external sphincter, is not a circular constriction of the vesical outlet, but an arrangement of considerable complexity. There are three coinlponents: (a) a detrusor ring, (b) urethral loops with internal and external portions, (c) urethral bands. The detrusor ring is a fibromuscular structure, best imarked anteriorly and laterally; it consists of a blending of the circular and anterior lonuitudinal coats. It is anchored by the pubo-vesical muscles. Lateral expansions are given off from this ring which sweep downwards and pass along the lateral aspects of the urethra,; these are best seen in the female, the prostate interfering wi-ith their continuity in the male. The urethral loops consist of both striped and unstriped muscle, and its external portion is derived mainly from the posterior longitudinal bundles. The urethral bands in the female are definite lateral extensions, partly from the fibromuscular ring, and partly urethral in origin. They imierge with the prostate in the male. McCrea noted the presence of striped muscle in the trigone.
The external sphincter consists of striped muscle, and in the male is made up of' three portions: (a) prostatic portion the fibres arising from the anterior aspect of the prostatic urethra, disposed circularly, and being best marked towards the apex of the gland (b) the urethral portion or sphincter of the mnembranous urethra, situated between the two layers of the triangular ligament; (c) urogenital portion or deep transverse perineal muscle. From the external sphincter in the female, fibres extend around the vagina, and, no prostate being present, spread more uniformiily round the urethra. The part played by the pubo-cervical muscle sheet has been described by Vlictor Bonney (1923) . DIAGNOSIS I miake no apology for stressing the importance of securing a careful clinical history. Frequently a tentative diagnosis can be made on the history a-lone. Let miie quote one examnple to which I shall refer later, that of a girl aged 24 who had for vears wandered from one hospital to another, seeking relief from her urinary incontinence which dated from birth. Questioning her elicited the fact that although she constantly leaked urine, every three or four hours she passed some 6 to 7 ounces in a perfectly natural manner. This suggested very forcibly that one ureter opened normally into the bladder, but that the other had an aberrant termination. Investigation proved that this was the case.
Then the value of a thorough examination must be stressed. On this I shall not dwell save to emphasize the necessity of a complete neurological examination by an expert. In a case recently met with, this step might have saved the patient t-o unsuccessful operations. A colporrhaphy by an eminent gynaeecologist failed to cure the incontinence, as did a transvesical operation by an equally eminent urologist. Disseminated sclerosis was the cause of the leakage. The tabetic cases should not be missed, though from time to time bladder symptoms may antedate the Argyll Robertson pupil and diminished or absent knee-jerks, all too frequently be taken as the criterion of tabes.
Cysto-urethroseopy and eysto-manometry have a very real place in the iuvestigation. Fig. 1 shows cystoscopic view of tabetic bladder; fig. 2 the urethroscopic view of bladder neck in tabetic male with incontinence.
Radiography may show the presence of a spina bifida in congenital cases. It has been claimed by some that direct intervention and freeing of the spinal cord (division of the membrana reuniens and other fibrous attachments) will cure or improve some of these cases. The report of Mertz and Smith in 1930 on sonme 23 cases thus operated upon, was not very optimistic. In a paper emanating from a French clinic, a higher proportion of cures was claimed, but a number which appeared to give an immediate good result ultimately relapsed, due probably to reformation of further fibrous adhesions.
Cystograms and urethrograms can give very valuable information. Pietures should be taken in the erect posture, antero-posterior and lateral, with the patient relaxed and straining to void. Kennedy of New York has done some excellent work on urethrography in these cases of stress incontinence by means of inflatable bags filled with opaque medium, and Mr. Charles Read and I are at present engage(d on some research in this connexion, endeavouring to correlate symptomatology, clinical findings, cysto-urethroseopy and cysto-urethrography. We hope to present our findings at a later date.
TREATMEN T
This we shall consider under three headings (a) Physiotherapy, or non-operative methods.
(b) Direct surgical repair. (c) Surgical diversion of the uirine. Physiotherapy. Minor degrees of incontinence, such as the partial leakage which may follow childbirth or surgical overstretching of the urethra, may be benefited or cured by appropriate exercises. This type not infrequently follow-s overzealous use of a haemostatic bag after prostatic surgery, or by digital stretching of the female urethra to remove a foreign body a procedure quite unjustifiable to the urological surgeon of to-day. The sphincteric mechanism may be strengthened by voluntary efforts of stopping and starting the stream during micturition, or better after filling the viscus with an antiseptic solution. Periodic dilatation, preferably with a Kollmann instrument, will often strengthen a weakened sphincter a nlethod particularly helpful in the dribbling of elderly multiparoe. In certain types of incontinence where the intravesical pressure is high, as proved by cysto-manometry. distension by fluid and maintenance at pressure of 60-70 mm Hg for five minutes. carried out thrice weekly, will often be beneficial (Rose, 1928) . Electrotherapy too has its uses, faradic stimulation of the unstriped muscle governing urethral control being utilized.
Direct surgical repair includes a vast array of procedures, some of which are of value, and the majority of which are of doubtful utility. I shall return to this subject later, constituting as it does the main topic of this paper. (e) Acquired deficient sphincteric mechanism following childbirth or surgery. Epi8padias.-The success of direct surgical attack depends upon extensive freeing of the vesical neck beneath the pubic band, and by a rather tight reconstruction of the vesical sphincter. When the urethroplasty is being carried out, the sutures which are placed beneath the pubic band and along the corpora eavernosa may have a tendency to shut off the blood supply of the corpora and of the glans penis, so that these must be watched most carefully.
Aberrant uareteric oriftce.-It is well known that one or both ureters may open aberrantly through some developmental error, the ostium being in the urethra, vestibule, vagina, or in the uterus. Only two such cases have come my way to date. The first, already referred to, and which I am reporting through the courtesy of my colleague, Mr. Attwater, was a girl aged 24, who for many years had been attending the out-patient departments of several hospitals for an incontinence dating from birth. She had been cystoscoped several times, but the fact that no ureteric orifice was present on the right side had passed unnoticed. Urethroscopy showed an opening in the floor of the urethra just below the bladder neck (figs. 3 and 4). Into this opening a catheter could be passed only a short distance; retrograde pyelography was attempted, but failed owing to reflux of the opaque medium. Plain skiagraphy showed the right kidney to be filled with stones. A nephrectomy carried out by Mr. Attwater cured the incontinence. The second case I had the privilege of seeing in a clinic I was visiting, the ureter opening into the prostatic urethra.
In my studies of the literature I have come across little mention of congenital incontinence in girls apart from those associated with lesions of the nervous systenm as seen in spina bifida. Lowsley states in one paper that he has had five such cases, but gives few details. Frankenstein also operated upon one such case. I have seen and operated upon seven of these hapless souls, with the most gratifying results. The ages of these girls ranged from 5 to 21. All were virtually completely incontinent, and were odoriferous objects of odium to their relatives and friends. In none was any obvious cause found to account for the dribbling. Neurological and radiological examinations were negative. Cystoscopy showed a normal bladder and ureteric orifices. Blood and cerebrospinal fluids were Wassermann negative. Endoscopy of the bladder neck with a forward-looking telescope gave the characteristic picture of a patulous outlet. On this finding the diagnosis was made and surgical intervention advised. In every case the operation was readily accepted. In Proceedings of the Royal Society of Medicmne 36 as possible. A series of transverse sutures were then introduced by means of a Boomerang needle, and the urethra and bladder neck tightened thus about a No. 4 rubber catheter. The uppermost suture was a mattress one, the aim being to gather as much muscularis as possible at the bladder neck, reconstituting, as it were, an artificial uvula of Lieutaud. When the sutures had been tied ( fig. 7 ), the catheter was removed and the bladder closed about a Pezzer tube, or, as in my later cases, about a double suction tube. Suprapubic drainage was maintained for ten days, at the end of which time the tube was withdrawn and the fistula allowed to close. Whilst the tube was in position, no bladder lavage was employed, merely the daily instillation of 2 drams of 2% mercurochrome, or 1/2,000 acriflavine. In most cases the patient was ready to leave the hospital in three weeks, and no case was hospitalized for more than twenty-eight days. In every case the ultimate functional result was perfect. Several of the cases complained of some difficulty in voiding during the first week or two, but this symptom invariably disappeared, and all~~1 1_.. were checked up six weeks after operation for evidence of residual urine. In none did it amount to more than a few c.c. Only two were subsequently cystoscoped, one a year after operation, and no vesical trabeculation was present. The first case was operated upon eight years ago. That this procedure is not novel I am aware, but a review of the literature seems to show that not infrequently it was only partially successful. I feel that adequate suturing of the bladder neck was not obtained, and as far as I can see, the closure was done about a larger catheter than I employ. Lowsley, dissatisfied with the results of an analogous operation, proposed a subpubic approach with a resection of a wedge from the superior aspect of the bladder neck and urethra. This, I believe, is an erroneous conception having regard to the structure of the fibromuscular ring at the bladder neck.
It is possible that an equally good result could have been obtained by a transvaginal approach, but the smallness of the parts led me to adopt the approach I have described.
Of the fistulous cases I propose to say little save this, that I believe the majority of vesico-vaginal fistulae should be attacked through the bladder. I know full well that many can be cured by a transvaginal procedure, but I also know a great many are not. Three of the cases which have come my way had previous attempted FIG Section qf Urology 783 cures by gynaecologists of repute. As the leakage is essentially from the bladder into the vagina, it is all-important to secure a watertight closure at the entrance of the fistula, i.e. at the vesical end. It is manifestly easier to do this, securing the necessary inversion of the bladder mucosa and muscularis tranisvesically, so I stoutly advocate this approach.
The repair of the vaginal mucosa is of secondary importance. A careful freeing of the edges of the fistuila with undermining of the imuscularis, followed by suturing of the connective tissues between bladder and vagina, and finally a continuous suture of the bladder wall and mucosa, should rarely, if ever, be followved by failure. A Boomerang needle is almost indispensable. As in all plastic procedures on the urinarv tract, a diversion of the urine is necessary, and here the double suction suprapubic tube for 10-14 days is best.
Other fistulae such as uretero-cervical, uretero-vaginal, and uretero-cutaneous call for anastomotic repair or nephrectomy, according to the (legree of infection present, the amount of pelvic dilatation, and the time which has elapsed since the fistula has developed. Stress incontinence folloxx-iny childbirth is particularly amenable to surgical repair. A careful suturing of the peri-urethral tissues as so meticulously laid down by Mr. \ictor Bonney, will cure a large proportion. There remains, however, a small group which do not oain comnplete control after wxhat has been apparently a most carefully executed transvaginal tautening of the sphincter, and it is this group about which I should like to say a fewx -xxords.
Cystoceles may be grouped thus (a) Those anterior to inter-ureteric or MIercier's bar.
(b) Those posterior to Mercier's bar.
(c) Combined types. Group (a) may be further suibdivided into (1) Those w-ith normal fixation of the bladder neck, in which a thinning out of the trigonal miiuscle alloNs a pouch to form between the sphincter and the interureteric bar.
(2) Those wN-here (lislocation of the bladder neck and urethra has occurred, and the trigone as a ,vhole descends along with the bladder neck.
Bv means of cysto-urethroscopy and cysto-urethrography one can differentiate betwveen these various types, a(ld I feel that before operative repair is planned it is FI Proceedings of the Royal Society of Medicine important to have all the data available. Mr. Bonney in his communication to the Gynaecological Section some years ago on " Diurnal Incontinence in Women " stated " there are occasional cases in which the operation (transvaginal tautening of the vesical sphincter) fails ; in some, the initial tautening may have been insufficient in the remainder I think the reason for failure is that attachment to the bone and subpubic angle of the pubo-cervical muscle sheet and 'peri-urethral wedge' has become loosened beyond what can be repaired from below". I suggest that by means of urethrograms one can tell this type, and plan the appropriate suprapubic operation, either ventri-fixation of the bladder as advocated by Mr. Bonney, a Goebell fascial sling about the bladder neck, or the plastic procedure on the vesical outlet as I have described for the congenital incontinence cases. In this latter connexion I should mention that I have operated upon five such cases by this intravesical technique after a transvaginal operation had failed, and in all I have secured a perfect result. In the first case I carried out a Goebell sling, using ribbon catgut combined with the intravesical plastic suturing, but I have omitted the sling in the last four cases without losing anything in the ultimate result.
Incontinence in males, excluding those of neuropathic origin, is usuially the result of surgery. In former times it resulted not infrequently from lateral lithotomv. The first case I saw had been operated upon by Zuckerkandl many years before: the stone had been secured at the expense of urinary control. Most of the cases seen since have followed prostatic surgery. We see fewer cases of incontinence here than in America because of the infrequency with which perineal prostatectomy is carried out. It is estimated that suprapubic prostatectomy is followed in approximately 100 of cases with some loss of urinary control, and the perineal operation in 5-10%, according to the skill of the operator (Goldstein 5-8%; Hinman 90o).
Transurethral resections may also be followed by this unpleasant complication when the verumoontanal landmark is overlooked, and the external sphincter inadvertently resected. In view, probably, of the relative infrequency with which the condition is nmet in this country, British urologists appear to have contributed little or nothing to the literature in the treatment of incontinence in the male. The late Sir John Thomson-Walker in his textbook stated " where incontinence follows prostatectomy, recovery or improvement may take place by the perineal muscles assuming control. In perineal prostatectomy, Young has operated with success.
If not, the patient wNill have to wear a urinal.' A sorry admission, and a definite blot on the escutcheon of urology.
The German and American literature contain a numiber of articles on the subject, with sporadic case reports each advocating a new operation-proof positive that the ideal has not been found. The various operations which have succeeded are based on the theory that the difference between complete incontinence and complete dryness is not the difference betmeen a widely open tap and a tightly closed one, but rather the clifference between a tap that drips slightly and a tightly closed one (Keyes, 1926) . One may therefore expect at least in a certain proportion of cases to close such a dripping urethra by relatively slight or indirect pressure. The effect of this is seen in the compression of the urethra by mattress suturing of the periurethral tissues in the incontinence of women as cured by gyniecologists.
The various operative procedures devised to remedy the condition fall roughly into two groups:-
(1) Those a,iming at decreasing the calibre of the urethra by a plastic procedure causing external compression of the canal.
(2) Those consisting in actual removal of tissue, usually a wedge at the neck of the bladder (Young), or t,he roof of the urethra (Lowsley).
The operations aiming at the substitution of another muscle for the deficient sphincter really fall into the first group in that external compression of the urethra is obtained. A large number of muscles have been utilized for the purpose, the two 38' 784 39 Section of Urology 785 most commonly employed being the pyramidalis together with a strip of the rectus sheath (Goebell-Frangenheim-Stoeckel), and the Gracilis (Giordano, Deming, Player, and Callender).
The various operative procedures may be tabulated thus: (1) Plastic operations on vesical sphincters and urethral walls.
A (f) Gracilis (Giordano, Deming, Player and Callender).
(g) Fascial transplants (Jarecki, Price, Bedrna).
(h) Round ligaments (Solms). (i) Ribbon catgut (Lowsley, Millin). Keyes reported a case in 1926 where the condition had followed perineal prostatectomy. On reopening the perineum he found very little bulbo-cavernosus muscle left. Accordingly he sutured the posterior portion of the remnants to the levatores ani on each side, securing a muscle sling which exerted the necessary pressure to ensure a lack of dribbling. In his case he inadvertently opened the membranous urethra, and so carried out a suprapubic cystostomv to keep the operative field dry. This case was in hospital three months. No control was present for four weeks, and full continence was not obtained for eleven months. Franz in Germany, and Bentley Squier in America reported cases where a similar technique secured a good result.
Bedrna in Czechoslovakia isolated the membranous urethra, and encircled this portion of the canal with a loop of fascia lata, the free ends being sutured to the inferior layer of the triangular ligament. This necessitated separating the bulbo-cavernosus from the central point of the perineum, and nicking the superficial and deep transverse perineal muscles on their dorsal aspect. Suturing was done about an 18 Charriere catheter. He naively states that the wound healed without any great suppuration. The catheter was left in for seven days, and on its withdrawal the patient was continent. It is also noteworthy in his report that the penis retained its erectile power and sensitivity.
The most commonly employed operation in the literature appears to be the gracilis transplant operation first described by Giordano in 1907, and originally used for females. Deming in 1926 reported first case in America. Player and Callender in 1927 reported three cases in which this technique was employed successfully in males. The operation I am about to describe is analogous, but I think that I have proved that the use of the muscle or fascia transplant is unnecessary, and that ribbon catgut is adequate. It has always seemed to me extremely unlikely that the free end of the muscle remains muscular tissue, more especially as not infrequently in these cases some local sepsis is present.
Lowsley in a comprehensive paper two years ago advocated the use of ribbon catgut, but he employed it merelv to plicate the bulbo-cavernosus muscle, believing that in this way he could secure adequate pressure on the underlying urethra. I attempted this procedure in one patient suffering from complete incontinence following prostatectomy elsewhere two years before, but secured no improvement whatever. I am so well pleased with my newer operation that I propose carrying this ouit shortly in this patient. It is possible that this reefing of bulbo-eavernosus is all that is necessary in minor degrees, but I feel that in the complete variety, firmer encircling of the urethra is necessary, so I lap the freed corpus spoingiosum as closely as possible to the membranous urethra with two turns of chromic ribbon catgut w-hich is -in.
wide.
STEPS OF OPERATION
The operative field being the perineum, a thorough shaving of the area is carried out, using preferably an electric razor which avoids anv excoriations of the skin. and fixed on each side by mieans of a clip Amedian incision is then iade coinmencing anteriorly at the root of the scrotum, and ending posteriorly at the central point of the perineum. It is carried through Colles' fascia, which is then retracted laterally on each side. Bluint, dissection exposes the bulb covered by the bulbocavernosus muscle, and the ischio-cavernosi are seen on each side, together with the inferior layer of the triangular ligament. The perineal arteries, branches of the pudic, which supply the superficial perineal compartment, may or may not be ligated as they pass over the superficial transverse perineal muiiscles. The bulbo-cavernosus muscle is then divided along its median raphe, and the two halves of the muscle drawni laterally by means of Allis clamps. Scissor dissection then separates the corpus spongiosum with its contained cavernous urethra from its relatively loose attachment to the triangular ligamient. This is carried out uintil the corpus spongiosum is freed posteriorly fromi the point where the urethra pierces the triangullar ligament, anteriorly to th union of the spongiosumin to the corpora cavernosa. On elevating the corpus spongiosum, two fingers miay easily be passed beneath it. The ribbon catgut is then passed twice round the spongiosumr, and tied rather firmly over the urethra still embracinig the soun-d (fig. 8 ). This sututre should be pla-ced 786 40 41 Section of Urology 787 as far back as possible, i.e. close to the site of the faulty external sphincter. The bulbo-cavernosus muscle is then, by means of the ribbon catgut, sutured snugly about the corpus spongiosum, and when this has been completed (usually 3 sutures suffice), the sound is withdrawn, and a well-lubricated rubber catheter, size 18 Charriiere, is passed into the bladder, and fixed to the glans penis by means of a silkworm stitch. Colles' fascia is closed by means of a continuous No. 0 catgut stitch, and the skin closed with silk-worm gut without drainage. The catheter is left in for ten days. On its withdrawal there may be some difficulty, and six-hourly catheterization may be necessary for some days. Whilst the catheter is in situ the usual bladder lavage and oral antisepsis is employed. Lowsley's animal experiments showed that the resorption of ribbon catgut is associated with fibrous tissue formation, and the compression effect seems to be permanent. As to the possibility of stricture formation, we can as yet say little, save that in one of my cases (complete incontinence after prostatectomy elsewhere) done three and a half years ago, there has been no evidence of narrowing as I cystourethroscoped this patient some two months ago. Even should stricture occur, it would appear to be the lesser of two evils.
PERSONAL RESULTS
Females.-Seven cases of congenital incontinence. Intravesical reconstruction of internal sphincter-all cured. Five cases of stress incontinence where transvaginal operation had failed. Intravesical reconstruction of internal sphincter-five cured. MIales.-Seven cases.
One intravesical reconstruction-failure. One reefing of bulbo-cavernosus-failure. Five perineal urethroplasties. Three cures. Two too recent to include. Finally, my apologia for this paper, sketchy though it admittedly is: (a) Necessity for thorough investigation of all cases of urinary incontinence.
(b) Desirability for fuller co-operation between gynmecologist and urologist in cases of doubtful structural defect.
(c) Suggestion that transvesical operation, after the manner I have described, may be called for in certain cases of acquired stress incontinence of women as well as in the congenital type.
(d) Hope that my fellow urologists will give the ribbon catgut technique a trial in cases of urinary incontinence in the male.
Discussion.-Mr. V'ICTOR BONNEY said that there were two common forms of urinary incontinence in adult women, stress incontinence and urge incontinence. Stress incontinence was due to a failure of the sphincteric mechanism.
The principal component of this mechanism was the pubo-cervical musculo-fascia which lies between the base of the bladder and the vagina and which is perforated by the urethra as it leaves the bladder.
The fibres of the pubo-cervical fascia are attached above to the vault of the vagina and the front of the supravaginal cervix whilst below they blend with a wedge-shaped block of tissue which surrounds the urethra. The lower boundary of this block of tissue is the lower inch and a half of the anterior vaginal wall. The lateral boundaries are in relation with and attached to the rami of the pubes and the edges of the levator muscles, whilst its base is composed of the triangular ligament, and superficial to it, Colles' fascia.
Childbirth sometimes causes the attachments of this block of tissue to become loosened with the result that a sudden strain, like coughing, was accompanied by an excessive " swinginground " movement of the urethra under the pubic arch, and when, as the result of it, the meatus looked directly forwards, a spurt of urine escaped.
In a true case of stress incontinence, if this extravagant excursion was prevented by means of a finger inserted in the vagina on either side of the urethra no amount of coughing or straining would cause urine to escape. This was the test for stress incontinence on which the advisability of operating should be determined. Patients coming for examination should be asked not to empty the bladder before entering the consulting room. If the escape does not occur with the patient lying on her back or on her side it should be tried for in the standing posture, and if in none of these postures it can be detected the complaint should be regarded as " non proven for no operation should be entertained unless the surgeon has himself seen the leak.
Stress incontinence was almost entirely limited to patients who had borne children and its alleged occurrence in nulliparae should always be viewed with suspicion and no operation undertaken until the reality was quite certain. Stress incontinence could practically always be cured by the operation he had devised many years ago and which was described in " A Textbook of Gynaecological Surgery "; provided of course that it was properly carried out and good healing obtained. Of recent years he had given up the use of buried sutures and relied entirely on the mattress sutures transfixing the vaginal wall. There were two important points in inserting these mattress sutures-first, they must be inserted very wide of the middle line, and secondly the lowermost of them should be so placed that its lowermost limb was on a transverse line corresponding to the anterior margin of the meatus. While the mattress sutures are being tied the urethra should be held in the subpubic angle by a sound.
He was of opinion that in cases of stress incontinence none of the various elaborate operations that have been devised for its cure should be entertained unless his operation had been tried first.
Urge incontinence was a totally different proposition, for here the detrusor muscle received a sudden and violent reflex stimulus from somewhere about the urethro-vesical junction. It was easy to mistake urge incontinence for stress incontinence since in both the wetting occurred in the daytime when the patient was up and doing. Stress incontinence, however, was purely involuntary and entirely unpreceded by any sensation that urine was going to pass, whereas urge incontinence was preceded over a short period by a desire to micturate so imperious that unless the sufferer could instantly go to a lavatory she wetted herself.
Professor JAMES YOUNG said that Mr. Victor Bonney had discussed those cases of urinary incontinence in the female which were due essentially to mechanical factors, towards the elucidation of which he had contributed so much. Professor Young wished to refer to another large group in which frequency of micturition,
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Section of Urology 789 diurnal and nocturnal, with or without urge and stress incontinence were present with no obvious local pathology to explain them. The urine was pus-free and sterile and there was no recognizable pathology in the urinary tract. Many such cases belonged to the clinical condition which Professor Young had termed the " cervical syndrome ". They were characteristically women who dated their symptoms from a birth or abortion. Classically their complaints were leucorrhcea, frequency with or without urge incontinence, dyspareunia and pain in the lower abdomen, more often in the iliac fossa and especially the left iliac fossa. He had been first attracted many years ago to a study of the urinary dysfunction in such women by finding that, when treatment directed to the cervix led to relief of the leucorrhcea and pain, the bladder irritability often cleared up at the same time. Further, in more intractable cases a " blockage " of the sympathetic plexus with alcohol or such an oily alcoholic preparation as proctocaine usually led to an immediate relief of even the most extreme degrees of urinary distress of the above-mentioned type. It seemed clear on several grounds that this bladder irritability was essentially due to a disturbance of the normal neuromuscular control: (1) the absence of any intrinsic urological pathology, (2) the quick response to " blockage " of the nerve tracts, and (3) the fact that in many instances the relief lasted for a period of only three to four months.
In the beginning the method of nerve block was introduced with the object of cutting off afferent pain impulses but it was difficult to explain the relief in the bladder symptoms on similar lines. That the procedure here was more peripheral in its action was suggested by the cases in which there was a complete relief in stress incontinence.
The routine treatment directed specially to the urinary symptoms consisted of the injection of 2 to 2c.c. of proctocaine along each side of the front of the cervix at the level of the bladder base.
He cited three cases by way of illustration Case I.-Aged 38. Para 3. Case of cervical syndrome. Complained for three years of incontinence of urine, the urine coming away as a constant drip whilst she was up and about. At night no incontinence but had to rise two or three times. After nerve block there was complete and immediate relief of the abdominal pain and of the incontinence and urinary frequency.
Case II. Aged 47. Para 1. Complained of diurnal frequency (20 to 30 times), nocturnal frequency (6 to 10 times) and urge incontinence present for two years since insertion of radium into the uterus for severe menorrhagia. Nerve block of bladder base gave immediate relief, the frequency diminishing from 30 to 40 times to four to five times a day. The relief lasted only three months but a second block had given relief which up to date had lasted eleven months.
Case III. Aged 35. Para 4. Since last birth she had complained of (a) left iliac fossa pain, (b) dyspareunia associated with immediate and uncontrollable desire to micturate, (c) frequency, urge and stress incontinence. Relief of all symptoms was immediate after nerve block.
Mr. F. McG. LOUGHNANE: The surgical operations we have had explained to us do not appear to me to be based on sound principles. Mr. Millin advocates cuneiform resection of the vesical urethral orifice, or a ribbon suture tied round the corpus spongiosum, proximally, a suitablesized bougie being in the urethra to prevent the ligature being tied too tightly. The initial part of the operation described by Mr. Victor Bonney is narrowing of the urethra by plication. All these might be called stricture-producing operations, or irresilient narrowing of the urethra. The cause of stress incontinence is failure of the muscle, i.e. of the sphincter, to function adequately. I think that there are only two surgical procedures to remedy this: one is to strengthen existing muscle, and the other to replace the faulty muscle with a new one.
In 1926 Deming of America described an operation, transplantation of the whole gracilis muscle, to repair a case of female epispadias with exstrophy of the bladder. The following year I performed a modification of this operation in a case of stress incontinence, with such success that I have performed the operation repeatedly since then, with most gratifying results. The operation is not difficult. The urethra is dissected out for about an inch to an inch and a half: the gracilis muscle is then exposed in the thigh and a suitable strip isolated and mobilized, drawn through a tunnel into the vagina, and sutured around the urethra. The free end of the muscle must be sutured to the pubic bone, in accordance with modern orthopaedic teaching. About ten days after the operation the patient should be sent to the electrotherapeutic department for stimulation of the gracilis muscle, and to be taught how to contract the adductors voluntarily.
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Criticism has been made that in a short time the muscle graft will become fibrous tissue, and then function merely as a constricting band. This is not so, because I have had patients return some nine months later complaining of a recurrence of symptoms, who after a week of electric stimulation of the muscle and of exercises have recovered full control.
Mr. E. WV. RICHES showed the pyelogram of a case referred to him by Mr. Bonney. This was a woman, aged 24, with life-long incontinence which was unrelieved bv the operation for stress incontinence.
Cystoscopy showed two normal ureters opening into the bladder and an abnormal one opening into the urethra, and pyelograms showed this abnormal ureter to lead from the dilated upper pelvis of a kidney with complete reduplication of the pelvis and ureter. As the urine from this pelvis was infected and of low urea content, it was decided to treat the case by heminephrectomy rather than by implantation of the ureter into the bladder, and this operation was followed by no further leakage. The case has been described in full elsewhere by \Vinterton (1937) .
Reference.-WNINTxERTON, \V. R., J. Obst. & GYna'c. Brit. Einp., 1937, 44, 517. The PRESIDENT said that some of the less important forms of incontinence were often quite simple to treat surgically, for example: those cases which one saw quite frequently where there was some atresia of the external urinary meatus in young children. By doing a simple meatotomy and carefully supervising this for a week subsequently, and then following with an occasional urethral dilation many of these cases were cured while others were improved. He had dealt with a large number of these cases and it was exceptional to have to admit total failure with this line of treatment. Even with the female children, urethral dilatation carried out occasionally often had a wonderful effect. There seemed no doubt that the explanation of this benefit was that the stretching of the urethra diminished the mild inflammatory state which was often present in this part in these children.
One sometimes met with patients in adolescence and they should be (lealt with in the same way. Only recently he had a case of nocturnal enuresis in a boy, aged 17, who had only started wetting the bed since the age of 14. He had a very definitely congenitally stenosed external urinary meatus. One came across a certain number of female adolescents whose incontinence dated from after puberty. Invariably such cases, where associated with a non-specific inflammatory condition involving the genitals and urethra, particularly the cervix, were always rectified by the dilatation and cauterization of the cervix and an occasional urethral dilatation. It was very interestiig to consider the way in which an infected kidney could be responsible for incontinence of urine and he recounted a case in a boy aged 16 who had had nocturnal incontinence for several years, wvhich was cured at once by removing an infected left hydronephrosis.
The President agreed entirely with Mr. MIillin in his observations that cases of vesicovaginal fistula should be repaired through the bladder. He had been able to cure a number of such cases in this way after surgical treatment had failed by an approach from the vagina alone.
Mr. Millin had mentioned incontinency of urine following perineal prostatectomy there ere twto principles to be observ-ed to avoid this, one was to keep away from the compressor urethre, and the other to be able to stitch secuirely the neck of the bladder to the stump of the urethra. If these two matters were faithftully attendecl to, his experience was that there could be no incontinence of urine.
